Introduction
The fluoropolymers have such unique characteristics as low refractive index, high optical transparency, chemical and thermal stability, low surface energy, etc. They are ideal as antireflective and antipollution surface coating materials for the flexible display devices. On the other hand, the chemical inertness of the fluoropolymers causes such a problem as the difficulty of wet coating except for limited materials using halogenated solvents. Moreover, the adhesion to the substrate is poor because of the small chemical interaction at the film/substrate interface.
The authors reported that polymeric thin films can be prepared by using an ion-assisted vapor deposition (IAD) method [1] . The IAD can also be used to prepare fluoropolymer thin films [2] . It was found that the polymerization reaction can be enhanced by increasing the ion acceleration voltage V a for film deposition. On the other hand, excessive ion acceleration can damage the organic molecules. This paper aims to accommodate all the features of high adhesion strength, low surface energy, and antireflective property by preparing a functionally graded film by means of a continual control of ion acceleration during the film formation process. Figure 1 shows the schematic diagram of the IAD apparatus and the structural formula of the monomer material 2-(perfluorohexyl) ethylacrylate (Rf-6). Rf-6 was evaporated and introduced into the high-vacuum chamber through a needle valve and deposited for 30 min onto a substrate cooled to −10 o C. During the deposition, the substrate was irradiated with argon ions generated by an electron bombardment type ion source. The ion current was about 0.4 μA/cm 2 , and the typical ion energy was in the range of 0 to 500 eV. Formation of fluoropolymer was confirmed by infrared (IR) spectroscopy. The surface energy of the deposited film was evaluated from the contact angles of water and ethylene glycol. Adhesion strength of the film was estimated by immersing the film into dichloropentafluoro propane (HCFC225) after cross-cutting the film into sections of 1 mm. Optical property of the film was characterized by comparing the reflectivity of a glass substrate before and after depositing the Rf-6 film.
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Our previous result showed that the polymerization of Rf-6 was enhanced with increasing ion acceleration voltage V a [1] . It is considered that the ion irradiation generates radicals that initiate the polymerization reaction. Figure 2 shows the surface energy of the Rf-6 films deposited with different V a . The films deposited with V a lower than 100 V had surface energy smaller than 9 mJ/m 2 , which is characteristic for the fluoropolymer material. However, the surface energy increased with increasing V a , due probably to the detachment of fluorine atoms when the Fig. 2 sh nner had the posited at low owed improve shown in the r tical Characte The low refr lized as a sin ows the reflec positing 100 n n be seen that t tical reflectio reased with i used by the l adiation. On m showed pro e probably t ices both at th 
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